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During the early years, parents have a major influence on their children’s diets, food
choices and development of eating habits. However, research concerning the
influence of parental feeding practices on young children’s diets is limited. This
paper presents a systematic review of intervention studies with parents of
preschool children. The aim was to investigate the effectiveness of interventions
that target parent nutrition knowledge and/or parenting practices with parents of
young children aged two to five years in the development of healthy dietary
habits. Seventeen studies were identified. Findings highlight the limited number of
good quality studies in this age group. Limitations include design inconsistency
and a lack of longitudinal data to evaluate sustainability. Research on parental
understanding of healthy diets and specific parenting styles and feeding practices
is lacking. Further insights into how parents can positively influence children’s
diets will come from quality longitudinal research examining both parent feeding
practices and nutrition knowledge in this age group.
Keywords: children; parents; diet; nutrition; prevention
Introduction
Overweight and obesity result from increased energy intake with decreased energy
output. Recent evidence suggests that over half of Australians over 15 years and
21–25% of children aged 2–18 years are overweight or obese (Olds, Tomkinson,
Ferrar, & Maher, 2009; Pink, 2008). Some researchers posit that overweight and
obesity prevalence has plateaued since 1985; however, these high prevalence rates
remain of concern (Olds et al., 2009). The deleterious effects of diets that are
energy-dense and poor in essential nutrients are increasingly prominent, both in the
impact on obesity prevalence as well as general health and wellness (cognitive and
physical performance and attention) at all ages (Bellisle, 2004). It is also well under-
stood that existing and habitualised behaviours are difficult to change (Edmunds,
Walters, & Elliott, 2001), and evidence suggests that both food preference and fruit
and vegetable exposure at two and four years of age may predict food preferences at
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eight years of age (Skinner, Carruth, Bounds, & Ziegler, 2002). Therefore, healthy
dietary habits are best developed and encouraged at a young age.
Preschool years are considered formative; a time when parents are generally the
primary educators and providers who exert the most influence on their child’s environ-
ment, including diet (Fisher, Mitchell, Wright, & Birch, 2002). For parents to encou-
rage their children to make healthy food choices, they need the skills to create a
healthy food environment and to promote healthy eating habits in their children.
Style of parenting, parent feeding practices, and parent nutrition and/or diet knowledge
have been identified as influencing child dietary behaviours and food preferences.
Evidence supports the notion that effective parenting and nutrition knowledge may
optimise positive feeding practices and promote healthy diets.
Parenting styles
Parenting style refers to parent–child interactions and behaviour, whereas parenting
practice is considered to be the application of parenting practices within specific
domains (Kremers, Brug, de Vries, & Engels, 2003). Three styles of parenting were
first proposed by Baumrind (1966) and a fourth style later by Maccoby and Martin
(1983). These four styles of parenting are characterised by high or low demandingness
and responsiveness.
‘Authoritative parenting’ is characterised by high demands and high responsiveness
to children within a set of clearly communicated boundaries while encouraging auton-
omy. Authoritative parenting can be expressed in positive feeding practices by giving
children autonomous choices within healthy food boundaries (e.g. allowing a choice
between healthy rather than unhealthy options). Authoritative parenting has been
found to predict better child diet (Ventura & Birch, 2008). Conversely, ‘authoritarian
parenting’ is characterised by high demands and low responsiveness. This parent is
considered to be controlling and absolute with little interaction and is likely to be
associated with restricting and/or controlling children’s food intake without encoura-
ging the child to make positive, autonomous choices. ‘Permissive’ and ‘neglectful/
uninvolved’ parenting is associated with low demands with high or low responsiveness,
respectively. Permissive parenting is usually driven by parents’ desire to be liked by the
child, thereby allowing the child to do and have whatever he/she wants, whereas
‘neglectful/uninvolved’ parents may provide basic necessities but are not involved
in the child’s life and are usually disengaged. These two styles are more likely to be
associated with indulgent feeding practices, letting children eat whatever they want
and/or using food to placate the child (Hughes, Power, Fisher, Mueller, & Nicklas,
2005).
Parent feeding practices
Parent feeding practices refer to parental influence on the development of children’s
attitudes and preferences around food and eating. This can be conceptualised as a
domain-specific application of different parenting styles as described above (Hughes
et al., 2005). There is some evidence of an intrinsic ability in toddlers and infants to
self-regulate energy intake (Fomon, 1993; Johnson, 2000), as they tend to eat
smaller amounts more frequently (Skinner, Ziegler, Pac, & Devaney, 2004). Further-
more, while it is common for three-year-old children to respond to internal cues of
satiety and stop eating regardless of availability, five-year olds appear to override
838 J. Peters et al.
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their natural cues and continue to eat if palatable food is available (Birch & Davison,
2001). Consequently, it has been suggested that the decline in self-regulation may be
attributed to parental use of food as a contingency to shape a child’s behaviour, e.g.
dessert as a reward for eating vegetables, which could adversely influence child food
preferences and consumption (Baughcum, Burklow, Deeks, Powers, & Whitaker,
1998).
Restrictive feeding practices, i.e. practices that restrict either type (e.g. energy-dense)
or quantity of foods, appear to dominate research into parent feeding practices and child
diet. These practices have been associated with increased eating in the absence of hunger
when restrictions are not in place and/or when the enforcer is no longer in proximity
(Fisher & Birch, 1999a, 2002). Restrictive dietary practices are generally associated
with an authoritarian style of parenting (Hubbs-Tait, Kennedy, Page, Topham, &
Harrist, 2008). This coercive practice requires the child to respond to the parent,
thereby ignoring internal cues of hunger or satiety (Birch, 1999; Fisher & Birch,
2002). Restricting foods can be counterproductive (Faith, Scanlon, Birch, Francis, &
Sherry, 2004), and foods used as contingencies become less preferable, whereas
reward foods become more attractive (Birch, 1999; Newman & Taylor, 1992). These
feeding practices also remove the responsibility/opportunity from the child to self-
monitor food consumption and/or respond to internal cues (Carnell & Wardle, 2007;
Fisher & Birch, 2002; Faith et al., 2004; Moens, Braet, & Soetens, 2007; Musher-
Eizenman & Holub, 2006).
Research into controlling practices has yielded mixed results in relation to their
effect on child diet and/or weight status, probably due to differences in the way that
controlling practices have been conceptualised (Corsini, Danthiir, Kettler, & Wilson,
2008; Ogden, Reynolds, & Smith, 2006). Some research has associated restrictive prac-
tices with increased child weight (Fisher & Birch, 2002; Spruijt-Metz, Lindquist, Birch,
Fisher, & Goran, 2002) and/or increased consumption of energy-dense foods (Fisher &
Birch, 1999a, 1999b, 2000; Lee, Mitchell, Smiciklas-Wright, & Birch, 2001).
However, recent research has refuted this, associating higher maternal restriction
with reduced consumption of energy-dense food and drinks in 4–6-year-old children
(Sud, Tamayo, Faith, & Keller, 2010) and showing that restrictive feeding practices
were protective against increased z-body mass index (BMI) in 5–6-year-old children,
although no impact in 10–12-year-old children (Campbell, Crawford, Abbott,
McNaughton, & Ball, 2010). Similar associations have been reported in ‘pressure to
eat’, which has been (a) negatively associated with child weight (Birch et al., 2001;
Francis, Hofer, & Birch, 2001; Lee et al., 2001), fat mass (Spruijt-Metz et al., 2002),
and fruit and vegetable consumption and (b) positively associated with fat intake
(Fisher et al., 2002), energy-dense food consumption, and child weight (Lee, Murry,
Brody, & Parker, 2002). These conflicting reports suggest that the effects of controlling
practices such as ‘restriction’ and ‘pressure to eat’ on child diets are ambiguous and
require refined investigation.
Parent knowledge of diet and nutrition
Maternal knowledge of health and nutrition has been positively associated with child
diet (Gibson, Wardle, & Watts, 1998), particularly in younger children (Blaylock,
Variyam, & Lin, 1999). These associations may be mediated by home-food availability
(Campbell et al., 2010). Similarly, inadequate nutrition knowledge appears to contrib-
ute to increased availability and accessibility of unhealthy food in the home
Early Child Development and Care 839
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environment (Birch & Davison, 2001), and it has been associated with increased con-
sumption of diets that are energy dense and nutritionally poor (Boshoff, Dollman, &
Magarey, 2007; Hearn et al., 1998).
Therefore, given the importance of the early years in healthy development, the
purpose of this paper was to systematically review the effectiveness of interventions
targeting parent nutrition knowledge and/or parenting practices with parents of
young children aged two to five years in relation to healthy eating habits early in life.
Methodology
This review included intervention research conducted with parents of children aged
two to five years that measured parent nutrition knowledge, parenting styles, and/or
parental feeding practices in association with children’s diets and evaluated changes
in child’s food consumption, diet, and/or BMI. Outcome measures were required to
include at least one of the following: (1) weight change/status (BMI, percent fat,
etc.); (2) food and/or beverage consumption; (3) parent nutrition/diet knowledge;
and/or (4) parent feeding practices or style of parenting in relation to child diet.
Search strategies
At the first stage, MEDLINE, PsychINFO, EMBASE, CINAHL, and CENTRAL
databases were systematically searched to identify published research from 1 January
1996 to 10 September 2009 using various combinations of the keywords shown in
Table 1.
Refined searches resulted in a total of 662 hits (Table 2).
Specific search criteria produced 352 articles. Exclusion criteria eliminated articles
focusing on malnutrition, eating disorders, and primary school-based recruitment.
Further scanning reduced the total to 133 abstracts for review. J.P. and N.S. reviewed
abstracts and resolved discrepancies, resulting in 95 articles which were organised into
three groups: (1) intervention research (n ¼ 17); (2) qualitative research (n ¼ 9)
(Peters, Sinn, Campbell, & Lynch, under review); and (3) observational research
(n ¼ 69). The purpose of this paper was to review the 17 quantitative intervention
studies (Figure 1).
Data extraction and assessment of methodological quality
J.P. and N.S. systematically extracted the data using a purpose-designed extraction tool.
Methodological quality was assessed using a six-component rating scale (Thomas,
2004). This tool assesses selection bias, study design, confounders, assessor and partici-
pant blinding, data-collection methods, and dropouts. Each component was given a
rating of strong, moderate, or weak based on the specified criteria. Where information
was not provided, a score of weak was given except for blinding where the component
is rated as moderate. A global score of strong, moderate, or weak was then recorded.
A rating of strong was achieved if the intervention received four or more strong
ratings; a moderate rating if there were less than four strong scores and no more than
one weak score; and a weak rating if there were two or more weak scores (Thomas,
2004). On completion, scores were reviewed and any discrepancies discussed and
resolved.
840 J. Peters et al.
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Results
The 17 interventions were delivered in a variety of settings: home-based (n ¼ 5); child-
care/preschool (n ¼ 5); group (n ¼ 3); mixed (n ¼ 2); community (n ¼ 1); and pedi-
atric office (n ¼ 1). Although search criteria dated back to 1995, all included articles
were published in 2003 or later. Extracted information including design, methodological
rigor, duration, effectiveness, and follow-up details varied substantially (Table 3).
Although some of the interventions included other components, such as physical
activity (PA) or parent weight condition, only information relevant to this review has
been summarised. All summaries appear below grouped by setting.
Table 1. Concept table of keyword search terms.
Child Diet Parenting Nutrition Research
1 Diet Parent∗ Parent RCT
2 Healthy Style∗ Nutrition Random∗
3 Core food∗ Skill∗ Maternal Contol∗
4 Beverage Attitude∗ Knowledge Trial∗
5 Vegetable Practice∗ Educat∗ Interven∗
6 Fruit Authorita∗ Promot∗ Cross-section∗
7 Consumption Control∗ Observation∗
8 Intake Restrict∗ Quasi
9 Child∗ Reward∗ Associat∗
10 Preschool∗ Permissive Follow-up
11 Pre-school∗ Neglect∗ Prevent∗
12 Pediatric∗ Indulg∗ Evaluat∗
13 Paediatric∗ Food specific Compar∗
14 Feed∗ Diet specific
15 Eat∗ Feeding
16 Youth Knowledge
17 Weight∗ Educat∗
18 Overweight
19 Obes∗
20 BMI
21 Skin fold
Note: ∗, truncated search terms; BMI, body mass index; RCT, randomised control trial.
Table 2. Number of search hits for each database.
Cochrane
(few limits
available)
CINAHL
(with
limits)
PSYCHinfo
(with limits)
EMBASE
(with limits)
MEDLINE
(with limits) Total
Parenting 141 26 56 26 73 322
GNK 130 22 46 36 107 341
271 48 102 62 180 662
Note: Parenting, studies involving a parenting component in relation to child diet and/or BMI; GNK,
studies involving parent information, understanding or knowledge of nutrition.
Early Child Development and Care 841
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Preschool/childcare settings
Sangster et al. (2003)
The ‘Good Food for Children – Food from Home’ Project (Sangster, Eccleston, &
Stickney, 2003) was developed to implement improvements in policy and practice in
Long Day Care Centers where food is provided from home (N ¼ 351; no controls).
The intervention aimed to improve the nutrition quality and standard of the food pro-
vided by parents. The parent component included the development and distribution of
appropriate food-handling resources and nutrition information (including lunch box
Figure 1. Flow chart of literature search and article selection.
842 J. Peters et al.
D
ow
nl
oa
de
d 
by
 [D
ea
kin
 U
niv
ers
ity
 L
ibr
ary
] a
t 2
1:0
3 2
5 J
uly
 20
12
 
Table 3. Summary of quantitative studies.
Author
Intervention Outcome measures
Design N ¼ Incentive Baseline age Duration F-up O QPS GNK BMI Diet PS2
Community Setting
Sacher et al. (2008) 3 3 3 3 Pre/post 37 ? m ¼ 2.8yr 10wk 0  3
Childcare/preschool settings
Sangster et al. (2003) 3 3 Pre/post 351 n preschool ongoing 2yr  3
Williams et al. (2004) 3 3 CCT 787 ? 48mth 2yr 0  1
Fitzgibbon et al. (2005) 3 3 3 RCT 300 $ m ¼ 48&50mth 14wks 1 + 2yr ? 2
Fitzgibbon et al. (2006) 3 3 3 RCT 331 $ 14wks 1 + 2yr 0 2
Korwanich et al. (2008) 3 3 CCT 219 ? 4–5yr ? 9mth  3
Group setting
McGarvey et al. (2004) 3 3 3 3 CCT 186 ? 2–4yr 12mth 0 ? 3
Condrasky et al. (2006) 3 3 CCT 29 ? preschool 1wk 0 0 3
Harvey & Coleman (2008) 3 3 3 Pre/Post 24 ? 2–5yr 8wk 0  3
Home-based setting
Harvey-Barino et al. (2003) 3 3 3 3 RCT - pilot 40 $ m ¼ 22mth 16wks 0  2
Wardle et al. (2003) 3 3 RCT 126 ? m ¼ 53.2mth 2wk 0  2
Worobey et al. (2004) 3 3 Pre/post 60 ? m ¼ 27mth 6mth 0  3
Cottrell et al. (2005) 3 3 RCT-cluster 50 ? 4–6yr 4wk 0 ? 3
Haire-Joshu et al. (2008) 3 3 3 3 RCT 1306 $ 2–5yr 4 × 60 minutes 0  2
Mixed setting
Horodynski et al. (2004) 3 3 3 3 CCT 32 $ 12–36mth 3 × 90 minutes 6mth 0 2
Horodynski et al. (2005) 3 3 3 3 CCT 96 $ 11–25mth 4wks 6mth ? 3
Pediatric office setting
Schwartz et al. (2007) 3 3 3 CCT 29 gc m ¼ 4.7yr 6mth 0  2
Notes: Intervention: PS ¼ style of parenting or feeding practices; GNK ¼ nutrition knowledge or diet discussed. Outcome measures: BMI ¼ body mass index and/or weight
of child discussed; Diet ¼ child diet and/or eating habits discussed; PS2 ¼ measure of parenting style or practice; RCT, randomised control trial. Design: Pre/post ¼ pre-test
/ post-test analyisis; CCT ¼ Control trial.
N ¼ number of participants. Incentive: ? ¼ not reported or unclear; $ ¼ monetary incentive provided; gc ¼ gift certificate incentive provided. Baseline age: m ¼ mean; mth
¼ month. Duration: yr ¼ year; mth ¼ month; wk ¼ week. F-up ¼ follow-up: yr ¼ year; mth ¼ month. O ¼ outcome; ¼ intervention was beneficial. Q ¼ quality rating:
1 ¼ strong; 2 ¼ moderate; 3 ¼ weak.
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checklist and newsletters with recommendations on portion size, number of serves, and
limiting undesirable food habits). Pre- and post-assessment of food observations
revealed significant improvements in average scores of nutrition lunch box quality
(71.6% pre-test vs. 79.6% post-test; p ¼ 0.0001). Parents reportedly provided higher
calcium foods and more foods with a moderate source of iron and less high fat and
energy-dense snacks (p , 0.05). However, no control group made it difficult to deter-
mine if the results could be attributed to the intervention. In addition, despite showing
good participant retention (from 279 participants across 21 centres to 351 participants
across 15 centres), selection information and data-collection methods were not reported
and this study was therefore allocated a weak rating. Nonetheless, this research suggests
that the nutritional quality of foods provided to children may improve when parents are
supported with information and skills regarding healthy child diet.
Williams et al. (2004)
The ‘Healthy Start’ Project (Williams, Strobino, Bollella, & Brotanek, 2004) was a
two-year intervention looking at cardiovascular risk reduction via two different treat-
ment conditions in socioeconomically disadvantaged preschool children aged three
to four years at baseline (N ¼ 787). Schools unable to change food service were allo-
cated as controls and the two intervention groups randomly allocated. The first con-
dition involved menu modification aimed at reducing the total saturated fat content
in the meals and snacks served to children in care (n ¼ 195). The second condition
replicated the first condition and added a nutrition education component delivered to
the children, which included reading material for parents and three to four health-
themed parent meetings each year (n ¼ 242). Results indicated that the education
and parent component did not add any value to the intervention; therefore, the
groups were combined (n ¼ 350) and compared with the control group. The combined
intervention groups produced significant decreases in energy from both total and satu-
rated fats and decreases in total serum cholesterol compared with the control group
(mean percent change: 20.025 and 0.013, respectively, mean difference 0.038; p ,
0.01). Although a ‘relatively simple intervention’, study design and reporting of
results were thorough with 91% participant retention at follow-up; it was, therefore,
allocated a strong rating. This study provides evidence that young children’s diets
and some diet-related cardiovascular risk factors can be improved via food provided
in day care settings.
Fitzgibbon et al. (2005)
‘Hip-Hop to Health Junior’ (Fitzgibbon et al., 2005) was a cluster randomised control
trial (RCT) aimed at preventing childhood obesity in minority preschool-aged children
(three to five years). The identical programme was delivered to two separate popu-
lations. The first consisted of predominantly African-American participants recruited
from 12 Head Start preschools and randomly allocated to an intervention (n ¼ 212)
or control group (n ¼ 197). The second included predominantly Latino-American par-
ticipants and is reported below (Fitzgibbon et al., 2006). The weight control interven-
tion consisted of three weekly 40-minute education sessions (20 minutes of diet and
nutrition-related activities and a PA component) over 14 weeks. The intervention
aimed to increase fruit and vegetable consumption and decrease fat intake (as well as
sedentary and PA behaviours not relevant to this review). Twelve homework
844 J. Peters et al.
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assignments were provided for parents and incentives were given to motivate compli-
ance. The control programme consisted of weekly 20-minute general, non-specific
health education sessions accompanied by weekly newsletters; no homework was allo-
cated. Results indicated reduced BMI increases in the intervention group at both one
(0.02 vs. 0.64 kg/m2, p ¼ 0.002) and two-year follow-ups (0.48 vs. 1.14 kg/m2, p
¼ 0.008) and reduced percent of caloric intake from saturated fat at the one-year
follow-up only (11.6% vs. 17.8%, p ¼ 0.002). Eighty-eight percent of parents reported
reading the newsletters and 61% returned at least one piece of homework. Although the
intervention did not significantly impact all dietary outcomes, longer-term results were
encouraging with reduced BMI. This study showed strengths in design, with good par-
ticipant retention rate of 73% at two-year follow-up. However, according to the authors,
they were unable to blind the researchers or participants to group allocation. Therefore,
this study was allocated a moderate quality rating.
Fitzgibbon et al. (2006)
Fitzgibbon’s second population from ‘Hip Hop to Health Junior’ (Fitzgibbon et al.,
2006) were predominantly Latino-American parents of preschool-aged children
(three to five years) recruited from 12 Head Start centres and randomly allocated to
the intervention (n ¼ 202) or the control (n ¼ 199) conditions described above
(Fitzgibbon et al., 2005). This second group reported a higher baseline BMI z-score
(p ¼ 0.02) in the control group compared with the treatment group, with significantly
more Latino participants (89% vs. 73%, p , 0.001). However, no significant differ-
ences in either BMI or dietary intake were reported post-intervention, nor at one-
and two-year follow-ups. In contrast to the first cohort (n ¼ 409 baseline; n ¼ 289
one-year follow-up; n ¼ 300 two-year follow-up in 2005), this second cohort
showed good retention rates at all post-intervention assessments (n ¼ 401; n ¼ 343;
n ¼ 341, respectively, in 2006). However, only 54% of parents completed at least
one piece of homework and there were no reports in relation to newsletter reading.
This study reported no differences observed between groups post-intervention or at
one and two-year follow-ups. Therefore, while effective in reducing BMI in the
African-American cohort, this intervention produced no effect with the Latino popu-
lation. Similar to their earlier research (Fitzgibbon et al., 2005), this study showed
strengths in design, participation retention rates, and some reporting. However, blind-
ing and data-collection methods were not reported, and it was allocated a moderate
quality rating.
Korwanich et al. (2008)
Aquasi-experimental intervention evaluated the effects of implementing a healthy eating
policy on dietary practices in predominantly lower socioeconomic status (SES)
preschool children (N ¼ 234) from 16 schools in rural Thailand (Korwanich,
Sheiham, Srisuphan, & Srisilapanan, 2008). The schools were randomly assigned to
one of two groups. The intervention group (8 schools; n ¼ 141) implemented a
healthy eating policy, where participants involved in policy development included
parents, teachers, education experts, and school board members. Assessment was
made via direct observations by trained observers and a three day diet recall of children
during school hours (focusing on consumption during scheduled breaks) at baseline and
nine months post-intervention. Results from the eight control schools nine months
Early Child Development and Care 845
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post-intervention indicated a significantly increased daily intake frequency of cariogenic
snacks (foods high in refined carbohydrates and other ingredients that promote tooth
decay; 1.03–1.39 times a day, p , 0.05), crispy snacks (0.67–1.10 times a day, p ,
0.05), and non-sugar milk intake (0.98–1.0 times/day, p , 0.05), whereas the interven-
tion group recorded significantly decreased daily intake frequency of cariogenic snacks
(1.12–0.84 times/day, p , 0.05), fresh fruit (0.10–0.07 times/day, p , 0.05), Thai
desserts (0.23–0.13 times/day, p , 0.05), and sugary drinks (0.31–0.23 times/day,
p , 0.05). Although not a large component, material provided to parents included
advice regarding healthy school snacks. This information may have contributed to
reduced consumption of undesirable snacks and overeating during school snack times
with parents reportedly not buying crispy snacks for their child in the mornings.
Although this study showed strengths in selection and design, possible confounders
and data-collection methods were not reported; therefore, it was allocated a weak rating.
Home-based settings
Wardle et al. (2003)
This RCT (Wardle et al., 2003) aimed to increase the consumption of a previously dis-
liked vegetable in children aged two to six years (M ¼ 53.2 months) in an exposure
group (n ¼ 50) compared with an information group (n ¼ 48) and a no-treatment
control group (n ¼ 45). A taste preference test was conducted on all children in their
home at baseline and repeated post-intervention. Parents in the information group
were given material on the ‘5-a-day’ fruit and vegetable recommendations and a
leaflet containing suggestions on how to increase their young children’s fruit and
vegetable consumption. Children from the exposure group ranked six vegetables in
order of preference ranging from one to six. The item ranked three (moderately low)
was assigned as the target vegetable. Parents were advised of the target vegetable
and were then required to present it to their child for consumption across 14 consecutive
days, with a minimum requirement of 10–14 tastings achieved. Post-intervention
results showed increased liking of the target vegetable in the exposure group compared
with the information (p , 0.001) and control groups (p , 0.01). Sixty-five percent of
children rated the previously disliked item as ‘like’, with 30% rating the item as pre-
ferred. Voluntary consumption of this vegetable increased from 47% pre-intervention
to 77% post- intervention, whereas the information group increased from 45% to
60% and the control decreased from 55% to 50%. Therefore, when compiling nutrition
information for parents of young children, these results suggest the importance of
providing education about the efficacy and benefits of repeated exposure when
promoting and introducing healthy food options to their child. Although this study
reported positive results, the predominantly high SES sample was not representative
of the general population. In addition, poor compliance was reported with only 29%
of the exposure group reaching the minimum of 10 of 14 tastings. With a moderate
rating, this study provides valuable evidence to parents regarding the importance of
persistence when introducing new foods to their child.
Cottrell et al. (2005)
‘CARDIAC-Kinder’ (Cottrell et al., 2005) was a four-week PA and diet RCT (cluster)
intervention, recruited via preschool enrolment and delivered in the home. Eligible
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participants (N ¼ 437) were screened and sent baseline questionnaires, with 203
completed questionnaires returned and only 50 parent–child dyads (control n ¼ 26;
treatment n ¼ 24) providing complete intervention data. Information provided to
both groups included age-appropriate dietary guidelines with treatment group children
also receiving dietary recommendations to reduce energy intake if their BMI was
≥85th percentile. Following the intervention, 94% of parents read the information at
least once, 69% claimed to have read the information several times, just under half
of parents reported lifestyle changes after reading the information, 89% of parents
found the information helpful, and 13% were motivated to seek additional information
from a pediatrician. Dietary measures were the average number of foods consumed
weekly including fruits, vegetables, meat, bread, and sweets. Results showed that the
intervention group consumed significantly fewer sweets per week than the control
group (3.1 vs. 3.9, p , 0.05) with no significant changes reported in the other relevant
food groups. It appears therefore that the information parents received inspired
behaviour change in the reduction of energy-dense sweet foods. This study showed
strengths in study design; however, less than a quarter of approached participants
agreed to participate with approximately one quarter reaching completion, thus limiting
generalisibility. However, the most commonly cited barrier for completion was
difficulty of recording the PA component and did not appear to be due to the dietary
component. Nevertheless, this study was thus allocated a ‘weak’ rating.
Haire-Joshu et al. (2008)
‘High 5 for Kids’ (Haire-Joshu et al., 2008) was a home-based programme designed to
evaluate parenting style (coercive or non-coercive) and inform parents of young chil-
dren (aged two to five years) about nutrition and the importance of fruit and vegetable
availability in the home environment. ‘High 5 for Kids’ also promoted behaviour
change in parents’ dietary patterns and evaluated whether this was reflected in their
child’s diet. An RCT compared control parents (n ¼ 701) with the High 5 treatment
parents (n ¼ 605). Results showed that parents in the High 5 group had improved
fruit and vegetable knowledge (mean change 0.27 vs. 0.18, p ¼ 0.01) and availability
in the home (mean change 0.45 vs. 0.26, p ¼ 0.01), and this predicted a positive change
in children’s fruit and vegetable consumption (+0.50 serves/day, p ¼ 0.001). Normal-
weight children in the High 5 group showed increased fruit and vegetable consumption
(overweight children did not) compared with controls (mean change 0.23 vs. –0.10,
p ¼ 0.02). Unexpectedly, non-coercive feeding practices decreased in the High 5
group compared with controls (mean change 0.04 vs. 0.08, p ¼ 0.002). This well-
designed study reported good participant agreement and retention rates and provides
evidence regarding the potential positive impact of parental knowledge of nutrition
and food availability on child diet. However, the inability to blind sites to assignment
resulted in a moderate rating.
Group-based intervention
McGarvey et al. (2004)
A parent-focused obesity prevention programme ‘Fit-WIC’ (McGarvey et al., 2004)
recruited predominantly low SES participants from local women, infants, and children
(WIC) clinics. The aim was to assess the feasibility of a non-RCT targeting six key
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dietary and PA behaviours. The intervention group (n ¼ 185) received six bi-monthly
group education sessions and two individual sessions with aWIC nutritionist and health
messages promoting key behaviours. These included replacing sweetened beverages
with water, daily consumption of five fruits and vegetables, and mealtime monitoring
(including togetherness, eating as a family and meal planning). Clinic staff members
were also encouraged to attend six ‘staff wellness challenges’ to promote appropriate
targeted behaviours for participants to model. The control group received six non-
specific bi-monthly group education sessions and two individual sessions with a nutri-
tionist only. On conclusion of the 12-month intervention, the intervention group
reported an increased frequency in offering water over sweetened beverages compared
with controls (p ¼ 0.005). This group also reported observing more healthy behaviours
in staff than controls (52% vs. 6%, p ¼ 0.002). The program appeared to be effective in
modifying parental behaviour by increased offering of water in place of sweetened
beverages as well as recognising healthy behaviours in others; however, it did not
significantly affect other targeted behaviours. This study showed strengths in design
and participation. However, outcome measures were not validated and participant
completion was less than 60%; therefore, it was allocated a weak rating.
Condrasky et al. (2006)
In a non-randomised controlled trial ‘Cooking with a Chef’ (Condrasky, Graham, &
Kamp, 2006) evaluated the effectiveness of teaming a chef with a nutrition educator
to lead and deliver two-hour intervention sessions between late morning and lunch
time. The number of sessions was unclear; however, the aim was to increase the
number of daily servings of fruits and vegetables offered to young children. These ses-
sions provided parents and caregivers basic information on nutrition, food selection,
and planning, including time-saving tips and preparation skills. Session content
included menu planning aimed at increasing the consumption of fibre, fruits and veg-
etables. Participants were selected from two church groups; one for the intervention
(n ¼ 15) and one as a control group (n ¼ 14). Pre- and post-test results indicated
increased daily fruit servings post-intervention only. Although these results did not
reach statistical significance, they were indicative of information and knowledge poss-
ibly leading to improved diet. However, many details were not reported and it was
therefore allocated a weak rating.
Schwartz et al. (2007)
A non-randomised clinical trial was implemented by pediatricians and registered dieti-
tians to evaluate the effectiveness of an office-based obesity prevention program using
motivational interviewing (MI) with 91 parent–child patient dyads (Schwartz et al.,
2007). Eligibility included children with a BMI in the 85–95th percentile and their
parent or children with a normal BMI in the 50–85th percentile with at least one over-
weight parent (BMI ≥ 30). Pediatricians and registered dietitians in both intervention
groups received MI training to deliver the six-month intervention. Parent–child
dyads were allocated to one of three groups: (1) intensive treatment – two days of
MI training from both a pediatrician and registered dietitian, with an extra MI training
session at three months; (2) minimal treatment – parents received one MI session only;
and (3) controls with a standard care physician (no MI training). All groups of children
showed an initial reduction in mean BMI, which did not reach significance after
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adjusting for number of days from follow-up (six-month visit). However, 94% of
parents from both treatment groups reported an inspired change in family eating
habits. Other behavioural changes included decreased snack and dessert consumption
in both minimal and intensive groups; however, significance was reached only in the
minimal group when compared with controls (M ¼ 2.48 vs. 1.76, p ¼ 0.01). Although
not all behaviour change measures reached significance, results indicated a tendency
towards improved BMI and it appears that a majority of the parents were motivated
towards behaviour change. This study indicates that information and support can
produce a positive behaviour change. With good design strength, this study
showed moderately good participant retention, and although tools were shown to be
valid, reliability and blinding were not reported. Therefore, it was allocated a moderate
rating.
Harvey and Coleman (2008)
‘Raising Healthy Eaters’ (Harvey & Coleman, 2008) was a pilot programme to assist
parents in the promotion of healthy eating habits in their two to five-year-old children
(N ¼ 24). This eight-lesson group intervention included basic nutrition information,
parenting skills and advice regarding age-appropriate feeding practices delivered by
both paraprofessional and professional educators. Child diet and parent measures
were recorded pre- and post-intervention. The limited post-intervention results revealed
significantly increased parental knowledge of age-appropriate feeding practices (p ,
0.05) and confidence in perceived ability to provide healthy options for their children
where they reportedly tried more vegetables and new foods (p , 0.05). Child
dietary measures were recorded; however, the results were not reported. Although
this pilot showed good participant retention of a small sample, accounts of the
intervention lacked detail and not all results were reported; it was therefore allocated
a weak rating.
Mixed-setting interventions
Horodynski et al. (2004)
The ‘Nutrition Education Aimed at Toddlers’ (NEAT; N ¼ 32) (Horodynski, Hoerr,
& Coleman, 2004) was a pilot study aimed to improve caregivers’ knowledge, atti-
tudes, mealtime practices, and dietary intake. The focus was to teach low-income
parents how to identify and respond to verbal and non-verbal mealtime behaviours
of their toddlers aged 12–36 months. The intervention (n ¼ 16) consisted of three
90-minute group nutrition sessions, which included modelling positive eating beha-
viours, introducing new foods, parenting skills, and concerns in relation to feeding
toddlers. Although no significant differences were found between the intervention
and control groups, three-quarters of participants from both groups displayed
correct knowledge and most expressed positive attitudes towards toddler-feeding
practices. However, discrepancies were found between caregivers’ perceptions
about feeding toddlers and the actual reported dietary intakes of dairy, fruits, and
vegetables. This study supports the claim that knowledge alone does not always
promote behaviour change. Although this study showed good retention rates and
design strength, data-collection tools were not validated with low or no reliability,
and it was allocated a moderate rating.
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Horodynski and Stommel (2005)
This NEAT intervention (Horodynski & Stommel, 2005) was a follow-up to the NEAT
2004 pilot program (Horodynski et al., 2004). It was similarly designed to improve
caregiver–toddler mealtime interactions by teaching low-income parents to identify
and respond to verbal and non-verbal mealtime behaviours of their toddlers aged
12–36 months. This intervention (N ¼ 96) consisted of four 90-minute group nutrition
sessions, which included modelling positive eating behaviours, introducing new foods,
parenting skills, and concerns in relation to feeding toddlers. Additionally, there were
18 individually structured reinforcement sessions over six months, which were
delivered during one-on-one weekly home visits. These sessions were designed to meet
individual special needs (e.g. toddler feeding, nutrition, parent–child interactions). Data
were collected at baseline, four weeks post-intervention and six months post-completion.
Repeated-measures evaluation of the intervention group (n ¼ 43 parent/child dyads) for
nutrition knowledge, carer self-efficacy in feeding, and child carer mealtime behaviour
found significant increases in nutrition knowledge only (p , 0.01), compared with the
no-treatment control group (n ¼ 53). Diet recall (24 hours) was collected; however,
no results were reported. These results support the notion that knowledge does not
necessarily translate to behaviour change. Despite a good study design and moderately
good retention, reliability testing was not consistent for all measures and consequently
this study was allocated a weak rating.
Family-based interventions
Harvey-Berino and Rourke (2003)
This RCT was aimed at overweight Native American mothers (BMI . 25) with young
children aged 9–36 months (Harvey-Berino & Rourke, 2003). The focus was to
compare differences between a general parenting support program (control; n ¼ 20)
and a parenting support programme specific to improving children’s diet and PA (inter-
vention; n ¼ 20). Both groups received 16 weekly home visits (one hour each) from an
Indigenous peer educator who delivered both programmes. Pre- and post-analysis
reported decreases in the intervention group in weight-for-height z-scores (20.27 vs.
0.31, p ¼ 0.06), total energy intake (239.2 vs. 6.8 kcal/kg/day, p ¼ 0.06) and restric-
tive maternal child feeding practices (20.22 vs. 0.08, p , 0.05). No differences were
recorded for child fat intake. This study indicates that specific parenting support and
advice on skills may promote healthy child-feeding practices. Although promising
results, the research was limited by a small sample with no longitudinal follow-up.
Additionally, validity and reliability of measures were not reported, and it was allocated
a moderate quality rating.
Worobey et al. (2004)
This no-control group intervention was conducted with predominantly low-income
Hispanic families with children identified with either high lead burden (2/3) or at psy-
chosocial risk (1/3) (Worobey, Pisuk, & Decker, 2004). Participants were 60 families
with children under 72 months (M ¼ 27 months at first assessment). An individual
needs-based parenting intervention was designed by a public health nurse and delivered
during home visits on a weekly or monthly basis depending on individual needs. The
relevant variables in the nutrition education program included increasing water and
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juice consumption, increasing healthy snack consumption and decreasing high-fat
snack consumption. Comparison of 24-hour diet recall with eight-month follow-up
reported a decrease in total caloric intake only (1698–1411 kcal, p , 0.05);
however, not all measures were reported. Despite positive results from providing par-
enting support and dietary instruction, this study was allocated a low-quality rating due
to the difficulty in implying causality with an inconsistent intervention design across the
small sample and no control group or longer-term follow-up for comparisons.
Community-based interventions
Sacher et al. (2008)
The ‘Mini-MEND’ project is an existing ‘field trial’ (Sacher, Wolman, Chadwick, &
Swain, 2008) modified for families with young children aged two to four years. The
aim of this programme is to promote healthy dietary and activity habits from an
early age, irrespective of weight. The 10-week programme evaluated child’s eating
and drinking practices along with parent-feeding styles and eating behaviours.
Although programme content and results are not explicitly reported the authors state
that BMI z-scores were reduced from 0.6 at baseline to 0.4 post 10-week intervention,
although not statistically significant (p not reported). However, 94% of parents (n ¼
17) reported providing their children with a wider range of fruits and vegetables and
83% (n ¼ 15) reported reducing milk intake and limiting intake of juice and high-
energy beverages. This study appeared to produce positive parent feeding practices
and had good participant retention; however, there was no longer-term follow-up,
and limited reports of intervention details resulted in a weak quality rating.
Discussion
This paper systematically reviewed and evaluated intervention research conducted with
parents of children aged two to five years. Specifically targeting the promotion of
healthy habits early in life, the aim was to assess the effectiveness of parenting inter-
ventions (nutrition knowledge, parenting styles, and/or parent feeding practices)
designed to improve children’s diets and/or feeding practices.
Review criteria included the effect of parenting on child diet with a specific focus on
feeding practices and/or nutrition knowledge. All but two of the studies included either
diet recall or a food frequency questionnaire (Sangster et al., 2003; Williams et al.,
2004). Eight studies recorded child weight or BMI (Fitzgibbon et al., 2005, 2006;
McGarvey et al., 2004; Sacher et al., 2008; Schwartz et al., 2007; Williams et al.,
2004) and 15 evaluated child diet and/or consumption (Condrasky et al., 2006; Cottrell
et al., 2005; Fitzgibbon et al., 2005, 2006; Haire-Joshu et al., 2008; Harvey-Berino &
Rourke, 2003; Horodynski & Stommel, 2005; Horodynski et al., 2004; Korwanich
et al., 2008; McGarvey et al., 2004; Sacher et al., 2008; Sangster et al., 2003; Schwartz
et al., 2007; Wardle et al., 2003; Worobey et al., 2004). Parenting styles and/or feeding
practices were measured in five studies (Haire-Joshu et al., 2008; Harvey-Berino
& Rourke, 2003; Horodynski & Stommel, 2005; Horodynski et al., 2004; McGarvey
et al., 2004) with four measuring nutrition knowledge/understanding (Haire-
Joshu et al., 2008; Harvey & Coleman, 2008; Horodynski & Stommel, 2005; Horo-
dynski et al., 2004). The limited number of studies identified within the specified
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criteria of this review highlights an area of research that requires additional evidence
specific to these formative preschool years.
The primary aim of much of this research was the promotion of healthy habits
whereas weight loss motivated 4 of the 17 studies (Cottrell et al., 2005; Fitzgibbon
et al., 2006; Harvey-Berino & Rourke, 2003; Schwartz et al., 2007), 1 of which targeted
both weight loss and healthy-habit promotion (Fitzgibbon et al., 2005). The included
studies largely involved lower SES or income groups from various geographic
regions (USA [n ¼ 13]; UK [n ¼ 2]; Australia [n ¼ 2]; Thailand [n ¼ 1). However,
one study included mid to high SES groups (Sangster et al., 2003), one included all
SES groups (Haire-Joshu et al., 2008), and four did not clarify SES (Condrasky
et al., 2006; Cottrell et al., 2005; Sacher et al., 2008; Schwartz et al., 2007). Follow-
up data were recorded in six of the studies; one at two years (Sangster et al., 2003),
two at one and two years (Fitzgibbon et al., 2005, 2006), one at nine months (Korwa-
nich et al., 2008), and two at six months (Horodynski & Stommel, 2005; Horodynski
et al., 2004).
While sustainability of intervention effectiveness could be the key to promoting
healthy habits and preventing the development of obesity, long-term effectiveness
was difficult to ascertain with only three of the studies reporting data at 12 months
post-intervention or later. This review also identified that longer-term interventions,
delivered over a minimum of 6 months, produced more positive results than the
short-term interventions as indicated by reduced fat and/or energy intake (Wardle
et al., 2003; Williams et al., 2004) and improved parent feeding practices (McGarvey
et al., 2004; Sangster et al., 2003; Schwartz et al., 2007). However, apart from one con-
tinuing intervention that has now expanded to 40 sites across the UK (Sacher et al.,
2008), follow-ups were not reported and therefore sustained behaviour change
cannot be evaluated. Additionally, due to demographic and cultural differences, predo-
minantly small sample sizes, high dropout rates and the limited detailing of reported
findings, only one study was allocated a strong quality rating (Williams et al., 2004),
and only one was considered to have good generalisability (Haire-Joshu et al., 2008).
In relation to feeding practices, this review was only able to identify five interven-
tions within the specified search criteria. First, the ‘High 5 for Kids’ intervention
included instruction to parents on the use of non-coercive feeding practices. Contrary
to expectations non-coercive practices decreased compared with controls (Haire-
Joshu et al., 2008). The second was a pilot study comparing a ‘parenting skills’ only
group with an ‘obesity prevention and parenting skills’ group. Results showed signifi-
cantly lower restriction in the latter group. This group also reported decreased energy
intake, whereas the ‘parenting skills’ only group reportedly increased their energy
intake (Harvey-Berino & Rourke, 2003). Therefore, without a comparison group focus-
ing on obesity prevention alone, it is not possible to assess whether parenting skills
training added value to this. Thirdly, a brief report was provided on the ‘Raising
Healthy Eaters’ intervention which included age-appropriate feeding practices with par-
enting skills (Harvey & Coleman, 2008). Although diet recall data were collected, no
results were reported on child diet or consumption. Finally, the NEAT program,
looking at both feeding practices and nutrition knowledge (piloted in 2004 [Horodynski
et al., 2004] and refined in 2005 [Horodynski & Stommel, 2005]), originally identified
that knowledge alone was not enough to promote change. However, the subsequent
intervention reported improvements in nutrition knowledge only. In addition to these
studies, Wardle et al. (2003) also provided evidence to inform parent feeding practices
by successfully demonstrating that parents’ repeated exposure of their young child to a
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previously disliked vegetable resulted in increased preference, liking and consumption
of that vegetable.
Some cross-sectional research has indicated that maternal nutrition knowledge is
negatively associated with 4–5-year-old children’s total energy and fat intake
(Contento et al., 1993) and positively associated with fruit and vegetable consumption
in older children (Gibson et al., 1998). However, evidence regarding the effect of nutri-
tion knowledge on child diet from interventions reviewed here is conflicting. Some of
the research indicates that good nutrition knowledge was insufficient to change behav-
iour (Baughcum et al., 1998; Horodynski et al., 2004). Conversely, other studies found
information and/or awareness of nutrition and/or dietary requirements to be positively
associated with health and dietary intake, although the latter research did not include a
control (Sangster et al., 2003). The quality of some studies reporting significantly
improved diet were limited by low levels of parent involvement (Korwanich et al.,
2008) and poor reporting of results (Cottrell et al., 2005). While this review found
little consistency among the interventions, it could be speculated that mixed results
from the nutrition education interventions may indicate that even if parents possess
good nutritional knowledge they may lack skills and knowledge of optimal parenting
practices that can encourage and develop healthy diets in their children. For instance,
the provision of healthy options and allowing the child to choose from these options
may promote healthy food choices. Indeed, a recent study conducted with older chil-
dren (six to eleven years) found that regulating the food environment by providing
only healthy choices was beneficial (Golan, Kaufman, & Shahar, 2006). This practice
of restricted choices promotes child autonomy and is central to the authoritative style of
parenting, which has also been associated with healthier diets in adolescents (Kremers
et al., 2003). However, despite the long-standing focus on ‘restrictive’ practices in
parent feeding styles, only one intervention reviewed here included parent education
in this area (Haire-Joshu et al., 2008). The 14-day vegetable exposure study highlighted
the effectiveness of continued exposure to healthy foods in the absence of coercion or
restriction, which resulted in greater liking, ranking and consumption of the target food
(Wardle et al., 2003). Before intervention studies include an education component on
restrictive feeding practices, the conflicting information that is available needs to clarify
the context in which restrictive feeding practices are effective – it may be most effec-
tive when parents set boundaries around the food that is available (restriction) but then
allow autonomous food choices within those boundaries. This may also be supported
by creating a positive food environment, thereby promoting a positive attitude to
healthy food.
Another important point to emerge from this review was the small number of high
quality studies, with many of the studies neglecting to report reliability and/or validity
of tools used. Furthermore, many of the studies were rated as moderate or weak due to
response and/or retention rates falling below 60%. As discussed previously, these
aspects of a study often fall outside the researcher’s control (Hesketh & Campbell,
2010) and may reflect the feasibility of the intervention. Finally, it must be noted
that the generalisability of the research is mixed, as different demographic character-
istics were targeted such as lower SES groups, higher BMI groups, ethnicity, and/or
geographic region.
Nonetheless, with claims that almost one-fifth of children are overweight or obese at
the age of school entry, and one-quarter are overweight or obese in primary schools,
there is a rising consensus that early preventative action is required for optimal effec-
tiveness (Booth, Dobbins, Okely, Denney-Wilson, & Hardy, 2007; Booth et al., 2003;
Early Child Development and Care 853
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Hesketh, Waters, Green, Salmon, & Williams, 2005). However, this appears to be an
undernourished area of research which requires further attention. Moreover, standar-
dised guidelines are available to inform parents of what constitutes a healthy child
diet; however, no guidelines are available to inform effective feeding practices.
Cross-sectional research has identified effective/ineffective parent feeding practices
and qualitative research has identified some issues that need to be addressed or
dispelled including cultural differences and misconceptions such as a ‘heavier child
is considered healthier,’ ‘food deprivation is tantamount to starvation’ or ‘children
will outgrow weight’ (Peters et al., under review). Additionally, five of the studies
identified in this review attempted to include feeding practices; however, only one
reported specific intervention content (Harvey-Berino & Rourke, 2003) while the
remaining reported broad concept description (Haire-Joshu et al., 2008; Horodynski
& Stommel, 2005; Horodynski et al., 2004; McGarvey et al., 2004) making inter-
pretation of specific component benefit, and therefore development of specific guide-
lines difficult.
This review clearly highlights a dearth of quality intervention research with parents
of preschoolers that attempts to address and promote specific parenting practices and
skills that may optimise healthy diets in young children. In particular, intervention
design should focus on implementing and evaluating specific parenting practices that
may complement nutrition education and empower children to develop and instill
healthy eating habits.
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